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The Sanskrit Phonetic Tradition 
and Western Phonetics 

Hans Henrich Hock 


Introduction 

The impact of the knowledge of Sanskrit and its grammatical 
tradition on Western linguistics is well known and is dealt with 
in virtually all books on the history of linguistics (e.g. Morpurgo 
Davies 1992; Robins 1997). What has received less coverage, 
and especially less DETAILED coverage, is the influence of the 
Sanskrit phonetic tradition on Western phonetics. The most 
comprehensive discussion so far is that of Allen (1953). 

The goal of this paper is to provide a more detailed 
discussion, focusing both on the positive contributions of the 
Sanskrit tradition and the more problematic ones, as well as the 
way in which a slow merger of the Sanskrit tradition and earlier 
Western approaches led to the field of articulatory phonetics as 
we now know it. 

The rest of the paper is organized in five major parts. Part 
one deals with the issue of voicing and aspiration, an area where 
the Sanskrit tradition has made the greatest and most positive 
contributions. Part two is devoted to the classification and 
phonetic identification of consonants. Part three takes up the 
issue of vowel classification and the development of a “glottal” or 
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resonance-based theory. Part four discusses later developments 
reflecting the influence of the grammatical tradition. Part five 
presents a summary and conclusions. 

1. Voicing and Aspiration 

The Western tradition, going back in large measure to Dionysius 
Thrax (second-first century bce), managed to make a systematic 
distinction between voiced and voiceless stops and, for Greek, 
voiceless aspirates, by providing labels to differentiate the 
consonants as classes; see [l]. The terminology used, however, 
is generally acknowledged to lack phonetic sophistication (see 
the discussion and references in Allen 1953: 36-37). Two of the 
Greek terms make at least some impressionistic or auditory 
sense - psildn, lit. “bare, smooth”, for the voiceless stops, and 
daseoTij lit. “thick, shaggy, rough”, for the voiceless aspirates, 
but the third term - meson, lit. “middling” - does not, nor does 
Dionysius Thrax’s further explanation of the term provide any 
help, namely that it is “more daseon than psildn and more psilon 
than daseon\^ 

[l] Tout5n psfla men tn'a, k, tt, t, das^a dd tna, 0, (p, x, mesa de tria, 
p, y, 8.^ Mesa de eiretai, h6ti ton men psilon esti dasutera, ton 
d^ dase5n psildtera (Dionysius Thrax, ed. Uhlig 1883:12-13) 


* The only way the term meson and the explanation “more daseon than 
psildn and more psildn than daseon” could be made sense of is if the 
voicing “buzz” associated with voiced elements was considered to 
be comparable to the “rough” character of aspiration, so that voiced 
stops could be considered to have some degree of “roughness”, 
but not the same degree as the voiceless aspirates; but no such 
explanation is traditionally provided. Moreover, note that such 
an interpretation would conflict with the more recent Western 
impressionistic label “soft” to refer to voiced consonants. 

^ Allen (1953:36) reverses the order of the “middling” stops, placing 
8 before y. 
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Of these, there are three smooth consonants three rough 

- th, ph, kh, three middling - b, g, d. They are called middling 
because they are rougher than the smooth ones, and smoother 
than the rough ones. 

The terminology did not improve when transferred to Latin, 
as tenuis, aspirata, and media; in fact the term tenuis, lit. “thin, 
stretched”, fails to capture the impressionistic appropriateness 
of the Greek psilon. Moreover, since Latin does not have a native 
category of voiceless aspirates, the term aspirata came to be used 
even for spirants, a usage that persisted to the time of Grimm 
(see e.g. Grimm 1822:12; Gabelentz and Loebe 1848:38; see Allen 
1953: 36-37 for general discussion). 

The Latin terminology persisted into the early modern 
period. But at that time, it coexisted with other, merely 
impressionistic labels, which lack any discernible phonetic 
substance. In central and northern Europe, the prevailing terms 
were Germ, hart (Danish haard) “hard” for voiceless and weich 
(Dan. blod) “soft” for voiced (see e.g. Rask 1818:48; Kiihner 1934: 
19, who uses these terms beside the Greek and Latin ones).^ 
Attempts at providing a phonetic account for the difference 
between voiced and voiceless are rare, and typically mistaken. 
For instance, Wallis (1653:13) claims that in voiced stops, the 
breath is equally divided between the nose and the throat.^ A 

^ In English writings, the terms surd and sonant are often used; but 
to judge by the entries in the Oxford English Dictionary, the use of 
both terms, in reference to voiceless and voiced, goes back to Max 
Muller (dated 1868). Earlier uses, of the eighteenth century, use 
surd without a contrasting sonant, in contexts such as mute, surd, 
or vocal (1767), where it is not at all clear that the word designates 
voiceless or has any clear phonetic basis. (The corresponding 
modern French terms are sourd and sonore, with presumably similar 
ancestry.) 

* Si Spiritus, inter nares & fauces aequaliter divisus, occlusis Labiis 
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major exception is Hart (1569) who, in addition to “hard” and 
“soft”, uses the terms “breathed, unsounded” vs. “inward, 
sounded” to distinguish voiceless from voiced. Here the terms 
“unsounded” and “sounded” seem to be on the right phonetic 
track, but unfortunately. Hart’s work made no impact on the 
development of Western phonetics.® 

Here the Sanskrit tradition is clearly superior, recognizing 
that the glottis (kantha) is involved in the distinction between 
voiced and voiceless speech sounds, with opening for the 
voiceless and closing or narrowing (or “adduction”) for the 
voiced. Consider, e.g. the passages in [2]/[3] and [4]/[5]. What 
is especially worthy of note is that h, i.e. voiced h [fi], as well as 
the h-like element of voiced aspiration, is defined as different 
from both voicing and voicelessness. See especially [4c], which 
characterizes the articulation of h as being intermediate 
between voicing and voicelessness; and while [2b] may not 
be as explicit, it says essentially the same thing. It is not clear 
whether this characterization was based on actual observation 
of the vocal folds in action, or whether it was informed by the 
auditory quality of voiced h. Referring to Westermann and Ward 
1933: §250, Allen notes that the breathy voice characteristic of 
voiced h is in fact produced by the glottis being part open and 
part adducted. What is clear is that in this characterization the 
Sanskrit phoneticians were far ahead of European scholars. 
Consider in this context the incredulous, uninformed, and 


intercipiatur; formatur consona B... (If the breath, equally divided 
between nose and throat, is interrupted by the closed lips, the 
consonant b is formed....) 

® It is only in recent linguistic historiography that Hart’s approach 
was rediscovered. The same appears to be true for Kempelen’s 
clear understanding (l79l) of the articulatory basis of voicing and 
voicelessness. 
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uncharitable remarks by Whitney (1862,1868) reproduced in [6]. 

[ 2 ] a. vayuhprdmhkosthycananupraddnamkanthasyakheviv^samvne 

vd - dpadyate ^dsatdm nddatdm vd vaktrihdydm 13.1-2) 

Air, breath, emission from the chest in the opening of the throat 
results in voicelessness or voicedness during vocal activity 
depending on its being open or close [i.e. in close contact or 
adducted] 

b. ubhayarh vdntarobhau (RP 13.3) 

or (if the throat is) in between the two (i.e. open and adducted), 
(it results in a mixture of) both kinds. 

[ 3 ] a. svdso ’ghosdndm (^ 13.4) 

Breath (is the characteristic) of voiceless (consonants), 

b. itaresdm tu nddah (RP 13.5) 

but of other (consonants), voicing, 

c. sosmo^andm ghosindrh nddasvdsau (^ 13.6) 

of h and the voiced aspirates, both voicing and voicelessness. 

[ 4 ] a. samvrtc kanthe nddah kriyate 

Voice is produced with the glottis in close contact (TP 2.4) 

b. vivrte^dsah 

o • 

Breath [= voicelessness] with (the glottis) open (TP 2.5) 

c. madhye hakdrah 

h in an intermediate position (TP 2.6; thus explained in the 
commentary). 

[ 5 ] a. nddo ’nupraddnam svaraghosavatsu 

Voice is the characteristic of vowels and voiced (consonants) 
(TP 2.8) 

b. hakdro hacaturm 

In h and the voiced aspirates it is h (as defined in 4c above) (TP 
2.9) 

c. aghose^ ivdsah 

In voiceless (consonants) it is breath (TP 2.10). 

[6] a. I confess myself unable to derive any distinct idea from this 

description, knowing no intermediate utterance between breath 
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and sound, excepting the stridulous tone of the loud whisper, 
which I cannot bring into any connection with an h (Whitney 
1862: 348). 

b. That intonated and unintonated breath should be emitted from 
the same throat at once is physically impossible (Whitney 1868: 
52). 

Moreover, unlike the Romans and later Western scholars 
such as Grimm, the Sanskrit phoneticians clearly distinguished 
between spirants (Usman) and aspirates (so^an). At the same 
time, they did not explicitly define or characterize the usman 
that accompanies the aspirates. The definition of voiced 
aspirates in [5a] might suggest otherwise, but the element h 
that characterizes them clearly is not the same as the SPEECH 
SOUND h, which in fact is defined as having h, i.e. having voiced 
h-quality. Rather, it must designate a consonant FEATURE, on 
a par with the features of voicing and voicelessness. Notice in 
this regard that there is no corresponding definition of voiceless 
aspirates as having voiceless h-quality.* (This issue is discussed 
further in Part 3.) 


* According to a minority position, some (eke) say that the aspiration 
of voiceless aspirates is a homorganic spirant (see [i] below); 
and Deshpande (1997: llO-ll) seems to accept this as the earlier 
conceptualization of voiceless aspirates. The statement in [i] below, 
however, goes along with more general attempts at a featural 
analysis of the sounds of Sanskrit (see Part 3 for discussion), a fact 
which does not suggest great antiquity of the view expressed here. 
Moreover, while it is certainly conceivable that there was some 
articulatory and/or acoustic/auditory overlap between stop and 
aspiration, it is not likely that this was a widespread phenomenon. 
Otherwise one would expect widespread changes of the sort ph > 
p(p>(p or fin later Indo-Aryan. True, for the labial, such changes are 
found in some of modern Indo-Aryan, but they seem to be recent; 
and there is no evidence for the widespread occurrence of similar 
changes in the other stops. ' 
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In the early nineteenth century the Sanskrit phonetic 
tradition became familiar to Western scholars, first through 
recasts of grammars such-as the Siddhantakaumudi (e.g. 
Colebrooke 1805, Carey 1806, Wilkins 1808) and only later 
through editions of original phonetic treatises (e.g. Weber 
1858; Whitney 1862,1868); see further in Part 4. It is from that 
point onward that Western publications begin to use caiques 
of the Sanskrit terminology, even if at first still in competition 
with the classical European one. Thus, Bopp (1833) uses the 
Sanskrit classification in discussing Sanskrit phonetics (24), but 
continues to use the Latin terms for Greek and Latin (96) and 
varying between the two terminologies for Germanic (78 vs. 85- 
86). By the time of Schleicher, the Sanskrit-based classification 
becomes more generally accepted, not just for Sanskrit but 
for Indo-European linguistics, and even for Lithuanian (see 
e.g. Schleicher 1861: 8 as well as 1856). However, the classical 
Western terminology continues to be used by many linguists, 
even though those using it will be increasingly aware that tenuis 
“really” means voiceless, and media voiced. 

Finally, it is worth mentioning that the Pratisakhyas make 
a distinction between “voiced” as a phonetic feature (nada) and 
“voiced” as a phonological one (ghosin, ghosavat). The former 
characterizes all voiced speech sounds, including the vowels, 
the latter applies only to the consonants, where the opposition 
voiced: voiceless is distinctive (at least in the stops). On this 

^ [i] dhur ghosam ghosavatdm akdram eke ’nusvdram anundsikdndm 

sosmatdrh ca sosmandm usmandhuh sasthdnena ghosindm 
ghosinaiva (RP 13.15-17) 

Some call a the voice of voiced (consonants), anusvdra of the 
nasal ones; and they call the aspirateness of the (voiceless) 
aspirates a spirant of the same position, (and) of the voiced 
(aspirates, a spirant) of (the same) voicedness (i.e. h). 
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issue see the detailed discussion by Cardona (1986)/ (See also 
Part 4 below.) 

2. The Classification of Consonants 

As is well known, the order of elements in the Sanskrit vama or 
aksara samdmndya proceeds in the direction of the air stream, 
starting with the glottis and velum and ending with the labials. 
Modem (Western) phonetics normally proceeds in the opposite 
direction, starting with the labials and ending with the velars, 
and the glottals. In this part of my paper I briefly outline the 
influence of the Sanskrit system on Western linguistics and the 
way that the competition between that system and pre-existing 
Western classifications was resolved. 

Given the general impact of Sanskrit phonetics on Western 
linguistics, it is not surprising that its classification (starting 
from the glottals and velars) was accepted by many linguists. 
This includes not only Indo-Europeanists like Schleicher (1856, 
1861), but also some classicists (e.g. Kuhner 1834: 19), and 
even scholars working on non-Indo-European languages such 
as Bohtlingk* 1851 on Yakuts. Moreover, it formed the basis 
for early attempts at devising cross-linguistic or universal 
transcriptional systems or phonetic alphabets, starting with 

’ Deshpande (1997: 58-59) disagrees with this view, focusing on the 
statement in [i] (n. 6 above). But the crucial defining feature here 
does not seem to be the word ghosa, but akdra, which is defined 
elsewhere as kanthya, i.e. glottal, in RP 1.38, and which comes to 
be used as a featural designation of voice. Moreover, elsewhere the 
pc Prdtisdkhya makes a clear distinction between the phonetically 
defined nada, which is common to vowels and voiced consonants, 
and ghosin, which defines the class of voiced consonants and is, itself, 
defined in terms of the larger concept nada; see [2] and [3] above. 

* Bohtlingk was of course also editor of Panini’s grammar, as well as 
co-editor of the important “St. Petersburg Dictionary” of Sanskrit. 
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Jones (1788) and continuing to Lepsius (1855/1863). 

The Sanskrit model, however, competed with two pre¬ 
existing systems. One had the order that prevails in modem 
phonetics - labial: dental: velar, with variation in terminology. 
For instance, Wallis (1653:13-14) uses the terms labiae: palatum 
: guttur, and Rask (1818: 48) uses Danish terms that translate 
as labial : lingual : palatal. Grimm (1822: 10) followed Rask’s 
classification (using the terms labial: dental: guttural), and his 
model is no doubt responsible for the fact that others working 
on Germanic linguistics operate with the same system (e.g. 
Stamm 1858: 296). This system seems to have been especially 
widespread in English publications, where we find it from a very 
early time; in addition to Wallis (see Wilkins 1668; Holder 1669; as 
well as the influential Bosworth 1823). The attractive feature of 
this “English” classification is that it starts with the most easily 
observed consonants, the labials. A further, reinforcing element 
may have been that Wallis, Wilkins, and Holder were involved 
in speech education efforts for the deaf, a context in which lip 
reading is an important factor. 

The second pre-modern Western system seems to go back 
to Dionysius Thrax’s grouping of letters -k:p: t; th ; ph: kh; b: g 
: d; see example [l] repeated for convenience. This is, of course, 
simply the order in which the respective letters appear in the 
Greek alphabet. Moreover, there is no phonetic principle of 
ordering, except the accidental one that the letters designating 
labial and velar stops always occur next to each other. The order 
of the dental, however, varies: in two of the classes it precedes, 
in one it follows. In some generalized fashion this system is 
found in a number of early modern linguistic and philological 
publications, mainly on Greek and Latin (see Schneider 1819: 
198 (ch: ph: th); Matthiae 1808:12 (guttural: labial: lingual)). 
It is however also found in Gabelentz and Loewe’s treatment 
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of Gothic (1843: 39) and Hahn’s grammar of Old High German 
(1852:10). 

[l] Teuton psfla men tn'a, k, k, t, dasea de tn'a, 0, (p, %, mesa de tria, 

P, Y, §• Mesa de eiretai, hoti ton men psilon est'i dasutera, ton 
de daseon psilotera (Dionysius Thrax, ed. Uhlig 1883:12-13). 

Of these, there are three smooth consonants -k,p,t, three rough 
- th, ph, kh, three middling - b, g, d. They are called middling 
because they are rougher than the smooth ones, and smoother 
than the rough ones. 

Some early nineteenth-century publications employ a 
combined approach. For instance, Buttmann (1833: 11-12) 
gives the classification labial: lingual: palatal (“according to 
articulation”) and ph: kh: th; h:g: d;p:k:t (according to “quality” 
[Eigenschaften]). And Bopp (1833) adopts the Sanskrit system 
for Sanskrit as well as generally for Germanic; but he follows 
Grimm’s classification (labial: dental: guttural) in discussing 
“Grimm’s Law”; and for Greek and Latin he retains the system 
of Dionysius Thrax. In his case, however, the use of the latter 
system seems to have some linguistic justification, in that dental 
stops change to s before t in Greek, while labials and velars 
remain stops. 

Still, of the three different systems the classical Greek one 
is the weakest from the perspective of (articulatory) phonetics. 
It is therefore not surprising that it faded out. 

what seems to have eventually favoured the “English” 
classification (beginning with the labials) over the Sanskrit one 
seems to be the fact that the early attempts at cross-linguistic 
or universal phonetic alphabets by scholars like Jones and 
Lepsius were superseded by British phoneticians - Ellis (1848), 
Bell (1867), and Sweet (1880-81) - who played a major role in the 
developments leading to the International Phonetic Alphabet and 
who, naturally, were partial to the “English” phonetic tradition. 
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Beyond the overall classification of consonants, a few other 
issues deserve mentioning. One is the characterization of r 
as retroflex in many of the Siksas; see e.g. [?]. This retroflex 
classification has been accepted in Western publications such 
as Wackernagel (1896: 209). In fact, Wackernagel considers 
the retroflex value to be original and the characterizations 
in the Pratisakhyas to reflect linguistic change. The historical 
evidence of the Sanskrit phonetic and grammatical tradition 
suggests exactly the opposite; for the Pratisakhyas, which 
as a class precede the extant Siksas, classify r in terms that 
must be interpreted as indicating alveolar, not retroflex 
pronunciation; see e.g. [8] and Allen (1953: 53-54). As argued 
in Hock 1991, the difference can be explained as reflecting a 
phonetic characterization in the Pratisakhyas vs. a phonological 
classification in the later grammatical literature and the Siksas, 
a classification which focuses on the fact that r, like retroflex 
s, triggers the change of dental n to retroflex n (with certain 
restrictions), as in brahmand (with retroflex) vs. dtmand (with 
unchanged dental).^ 

[7] syur murdhanyd r-tu-ra-sd dantya l-tu-la-sd smrtdh (P^ (i) 17) 

r, the retroflex stops, r, s should be retroflex; I, the dental stops, 
I, s dental.’ 

[8] dantydndrh jihvdgram prastimam I... rephasya dantamuldni (AP 
1.24, 28) 


® Varma suggests that there may have been dialectal variation 
between alveolar and retroflex articulation of r (1929: 8-9), but 
there is no attested evidence in favour of such variation. (The 
varying outcome of rt as tt or tt in Prakrit may reflect different 
developments of an intermediate stage with alveolar*tt, resulting 
from assimilation of dental t to the preceding alveolar r; see Hock 
1996.) 
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Of the dentals, the tip of the tongue, stretched forward (is the 
articulator)_Of r, the tooth roots. 

A second issue concerns the classification of the antastha 
consonants or “semi-vowels” y and v as palatal and labial. If 
the sounds were in fact phonetically semi-vowels, in the sense 
of glides, a proper characterization would have been as front- 
velar and rounded-back-velar respectively. Now, for v, the 
Pratisakhyas suggest that it was, in fact, no longer a glide but 
rather a labiodental consonant; see [9] and the discussion in 
Allen (1953:57). Moreover, some texts characterize both v and 
y as involving some degree of contact; see [lO]. 

[ 9 ] a. osthdntdbhydrii dantair vakdre (TP 2.43) 

In the case of v, (contact is made) by the ends of the (lower) lip 
and the teeth. 

b. VO dantdgraih (VP I. 8 I) 

of V, (production is) by the tip of the teeth (and the lips). 

[ 10 ] a. sprstam asthitam I duspi’stam tu prdg ghakdrac caturndm I 

svardnusvdro^andm asprstarh sthitam (^ 13.10-12) 

(Consonants) have contact that is not stationary; the four sounds 
before h (i.e. y, r, I, v) have incomplete contact; the vowels, 
anusvdra, and the breathings (h, h) have no contact and are 
stationary. 

b. tdlau jihvdmadhydbhydrhyakdre I... o^hdntdbhydm dantair vakdre 
(TP 2.39, 43) 

[with anuv^ti of sparsayati “one makes contact” from 2.35] 

In the case ofy, (contact is made) by the middle (edges) of the 
lip; in the case of v, by the ends of the teeth and the lips. 

We can conclude, then, that v was labiodental, and not a 
back-rounded semi-vowel; its classification as a labial consonant 
therefore was appropriate. The exact phonetic interpretation 
of the statements regarding y is less clear - what precisely was 
the (incomplete) contact ofy in the palatal area? Varma (1929: 
126-28) notes that some of the ^iksas provide for the realization 
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ofy as j under certain circumstances; but if the basic value of 
y had been identical to that of j, one would expect some of the 
Prati^akhyas to have stated so/Perhaps we should think of 
something like Northern German fricatival [j,] instead of [y] (IPA 
[;])? Or is the “contact” classification simply analogical to that 
of the related “semi-vowel” v ? Unfortunately, the statements in 
the Pratisakhyas are not clear enough to answer these questions. 

3. Vowel Classification and the Development of 
a Resonance or “Glottal” Theory 

The classification of y and v as palatal and labial consonants 
(rather than front- and back-rounded glides) seems to be 
responsible for the fact that the i- and u-vowels are likewise 
classified as palatal and labial, respectively; see e.g. [ll]. It 
appears that in this case the classification was not made on 
purely articulatory-phonetic grounds. True, the lip rounding of 
u-vowels might lead to a classification as labial,' but this would 
ignore the primary articulation in the back-velar area. And there 
does not seem to be any articulatory justification for classifying 
front-velar i-vowels as palatal. Rather, the motivation seems to 
have been the well-known alternation between i- and u-vowels 
on one hand andy and v on the other (as in prati-gacchati: praty- 
agacchat), combined perhaps with an attempt to extend to the 
vowels the classificatoiy system established for the consonants. 

[ll]a. talavyav ekdracakdravargdv ikdraikdrau yakdrah dakdrah .. . sesa 
osthyo ’pavddya ndsikydn (^ 1.42,47) 

e, palatal stops, i, ai,y, s' are palatal... the rest is labial excepting 
the nasals. 

b. tdlau jihvdmadhyam ivame ... osthopasamhdra uvarne (TP 2.22, 
24) 

For the i-vowels, the middle of the tongue (approximates) the 
palatal, there is approximation of the lips for the u-vowels. 


Hans Henrich Hock 


66 I 

As far as I can tell, there is no evidence in the Pratisakhyas 
that i- and u-vowels had ever been classified in any other way. 
So this classification seems to be ancient. 

The case is very different as regards the a-vowels and the 
svarabhakti component of the syllabic liquids. 

Circumstantial evidence suggests an early classification of a 
as velar. As I have argued in Hock 1992, following a suggestion 
by George Cardona, the best account for the classification of 
the syllabic liquids r and f as jihvdmulfya or jihvdmula (see [12]- 
[ 14 ]), supported by evidence in the Vdjasaneyi PrdtiMkhya^ is 
that these were articulated as in [15], with VA-mdtrd svarabhakti 
[“]-vowel elements flanking a non-syllabic V^-matra liquid 
element, and that jihvdmuliya refers to the articulation of the 
svarabhakti elements - only the liquid element in the middle 
is identified with the ordinary pronunciation of the liquid as 
dental or alveolar. This interpretation resolves the difficulties 
that arise if the term jihvdmuliya is interpreted as indicating a 
uvular [R]-pronunciation which, given the general descriptions 
in the Pratisakhyas would require the highly improbable 
pronunciation in [15'], switching from uvular to alveolar and 
back to uvular articulation. 

[ 12 ] rkdra-lkdrdv atha sastha u^d jihvdmuliydh prathamas ca vargah 
(RP 1.41) 

r, f, X, and the velar stops are articulated at the base of the 
tongue. 

[ 13 ] r-x-kaujihvdmule (VP 1.165) 

r, X, and the velar stops are articulated at the base of the tongue. 

[ 14 ] jihvdmulam rvarnasya kavargasya ca bhdsyate I yas caiva 
Jihvdmuliya Ivarnas ceti te smrtdh (commentary on AP 1.20) 

The base of the tongue is declared (the articulator) of the j-- 
vowels, the velar stops; also Jihvdmuliya and I are considered 
such. 
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[15] r = M 
/ = [“/“] 

[15'] r=M(??) 

Crucially, this interpretation requires the assumption that 
at the stage that the syllabic liquids came to be characterized as 
jihvdmuliya^ a-vowels were classified as velar. Moreover, since 
the term jihvdmuliya is used in reference to the syllabic liquids 
even in the earliest Pratisakhya texts, this classification must 
have been the oldest one that we can infer.^° 

By the time of the extant Pratisakhyas, the classification 
of the a-vowels has changed. The Taittiriya Prdtisdkhya in effect 
characterizes the position of the a-vowels as the most neutral 
state of the speech organs [l6]. A further step appears to lie 
in the characterization of a as glottal [17]. As Allen (1953: 59) 
notes, this characterization can be understood “if we assume 
that it was viewed as a ‘neutral’ vowel in the sense of involving 
no special intra-buccal articulatory effort’’. Significantly, 
however, this classification no longer is articulatorily based but 
instead focuses on the neutral RESONANCE of the a-vowels. A 
fringe benefit of this re-classification would have been that the 
articulatorily questionable characterization of i- and u-vowels as 
“palatal’’ and “labial” could now have been justified in terms of 
resonance. However, the Pratisakhyas did not take advantage of 
this opportunity and continued to operate with an articulatory 
basis for the palatal or labial classification of i and u. 

[16] avarne ndtyupasamhatam osthahanu ndtivyastam . . . anddeie 
pranyastdjihvd I akdravad osthau (TP 1.12, 20-21) 

In the a-vowels, lips and jaw are not (to be) too closed nor too 
separated.... In the absence of instructions (to the contrary), 
the tongue is stretched out and the lips are in the position of 
the a-vowels. 
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In this assessment I differ from Hock (1992). 
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[ 17 ] kanthyo 'kdrah 1.38) 
a is glottal. 

The reason for this fact may lie in the fact that the 
identification of a as glottal gave rise to the next step - grouping 
a together with the (articulatorily) glottal h and visarga; see [I 8 ] 
(the continuation of [17]), as well as [l9]. 

[18] prathamapancamau ca dvau u^andm 1.39) 
and also the first and fifth spirants (i.e. h and h). 

[ 19 ] a-ha-visatjaniydh kanthe (VP 1.71) 

0 , h, and visarjaniya (are produced) in the throat. 

This, in turn, made it possible that “some” (eke) proposed 
an even “bolder” identification of a as the “voice” of voiced 
consonants, in tandem with the characterization of anusvdra 
as the “voice” of nasals; of homorganic spirants as the “voice” 
of (voiceless) aspirates, and of h as the “voice” of the voiced 
aspirates; see [20]. As Allen (1956: 59-60) as well as Cardona 
(1986) note, here we have arrived at a sophisticated, even if 
speculative feature theory of Sanskrit phonetics, most of which 
is couched in glottal terms. 

[ 20 ] dhur ghosam ghosavatdm akdram eke "nusvdram anundsikdm 
sosmatdrii ca somiandm u^andhuh sasthdnena ghosindm gho^naiva 
(RP 13.15-17) 

Some call a the voice of voiced (consonants), anusvdra of the 
nasal ones; and they call the aspirateness of the (voiceless) 
aspirates a fricative of the same position, (and) of the voiced 
(aspirates, a fricative) of (the same) voicedness (i.e. h). 

A final development seems to have been the classification 
of the velar stops as kanthya, i.e. as glottal too; see e.g. [2l]. The 
exact motivation for this change is difficult to discern. Perhaps 
the fact that some textual traditions retained an echo of the 
original classification of a-vowels and the velar stops as velar 
(see [ 22 ]) provided an analogy. 
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[ 21 ] a. kantho ’kuhavisarjamydndm (CV (ii) 3) 

(The place of articulation) ofu-vowels, velar stops, h, h is glottal, 
b. a-ku-ha-visarjaniydh kanthydh (P^ (ii) 1.1« (ii) 1.2 » AS 1.2) 
The a-vowels, velar stops, h, h are glottal. 

[ 22 ] kavarga-avama-anusvdra-jihvdmuliydjihvyd ekesdm (P^ (iii) 1.6 = 

1.5) 

The velar stops, a-vowels, anusvdra, and x are velar according 
to some. 

It is the resulting classification of a-vowels and velars as 
kanthya, of i-vowels,y, and palatals as palatal, and of u-vowels, 
V, and labials as labial (see [23]) which reached the Western 
world through the grammars of Colebrooke (1805), Carey 
(1806), Wilkins (1808), and the like, with “guttural” commonly 
translating kanthya. And for a long time it dominated Western 
vowel classifications, not only in publications on Sanskrit, 
such as Whitney 1989, but also in Indo-Europeanist and other 
publications, such as Bopp 1833 and Schleicher 1861; see e.g. [23]. 

[ 23 ] Phonetic system Schleicher (1861: 8) 
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This system even influenced Western articulatory phonetics 
- in spite of the fact that its classification of a-vowels as guttural, 
i-vowels as palatal, and u-vowels as labial is articulatorily 
inappropriate. The classification is found, e.g. in Ellis (1848) 
(see [24]) and even as late as the 1900 and 1932 revisions of 
the International Phonetic Alphabet (IPA); see e.g. [25]. An 
articulatorily more appropriate classification, in terms of “front” 
: “centre”: “back” is found as early as Sweet 1902 and seems to, 
indirectly, inspire Ellis’s earlier organization. While the 1932 
revision of the IPA incorporates some of this classification, it 
seems to have been fully adopted only in (1989); see Maitre 
Phonetique (1933) vs. International Phonetic Association 
(1989). Even to the present day, some publications refer to front 
vowels as palatal (e.g. Harris and Kaisse 1999; Hoole 1999). (The 
classification guttural, however, was abandoned quite early, and 
the labial one more recently.) 

[24] Vowel system of Ellis (1848: 23) 
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For the vowels, then, the influence of the Indian phonetic 
tradition was less helpful than for the consonants. 

Moreover, to my knowledge, the interesting glottal and 
resonance-based theories of the Pratisakhyas had no influence 
on Western phonetics. These are issues that Western phonetics 
had to explore and define for itself. In fact, only a few authors, 
such as Allen (1953) and Cardona (1986), have understood - and 
appreciated - the theories of the Pratisakhyas. 

4. Later Developments and the Influence 
of the Grammatical Tradition 

The major reason for the Western lack of appreciation of the 
glottal and resonance-based theories is no doubt the fact that 
they were sidelined even in the post-Pratisakhya tradition of 
Sanskrit grammar and the Siksas that grew out of (or along 
with) that tradition. 

On the positive side, that tradition is characterized by 
the introduction of a new concept, that of effort or force of 
articulation (commonly characterized as mahdprdna “great- 
breathed” vs. alpaprdm “little-breathed”).^^ On the less positive 
side, we find a tendency to lump the phonetic concepts ^dsa or 
ndda together with the phonological terms aghosa or gho^vat and 
to further link these with the concept of greater or lesser effort. 
Moreover, reflecting the focus of the grammatical tradition on 

This notion has some precedent in a passage of the Taittiriya 
Prdtisdkhya, according to which the feature svosa is stronger in the 
voiceless aspirates and spirants; see [i]. But note that no such claim 
is made for the voiced aspirates. 

[i] bhuydn prathamebhyo 'nyesu (TP 2.11) 

(svasa) in the others (i.e. in voiceless aspirated stops) 
is greater than in the first stop series (i.e. voiceless 
unaspirated). 
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grammar, rather than phonetics, voiced and voiced aspirated 
stops are lumped together, reflecting their similar grammatical 
(phonological) behaviour, but ignoring their difference in 
articulatory terms (see the passages in [26] and [27]). The 
passage in [28] uses a slightly different terminology (svdsa/ndda 
“voiceless/voiced” vs. isacchvasa/isannada “slightly voiceless/ 
slightly voiced”), but the effect is the same. Further, in some 
passages, the terms ghosavat: aghosa are used even in reference 
to the vowels, in contrast to the Pratisakhya restriction of the 
terms to the consonants; see [29] with the clarifying commentary 
in [30]. 

[26] vargdndrh prathamadvitiydh sasasavisarjaniyajihvd- 
muliyopdhmdniyd ... viv^akanthdh ^dsdnupraddnd aghosdh I 
varg[dndm] prathame ’Ipaprdnd itaresarve mahdprdndh I vargdndrh 
trtiyacaturthd antasthd hakdrdnusvdrau . . , sarhvj^takanthd 
ndddnupraddnd ghosavantah I varg[dridrh] trtiyd antasthds 
cdlpaprdrxd itare sarve mahdprdridh (AS 4.2-5) 

The first and second stop series (i.e. voiceless unaspirated 
and aspirated), s', s, s, visarjaniya, x, (p, are open-throat, have 
svdsa as their basis, and are voiceless. The first series (i.e. 
voiceless unaspirated stops) are small-breathed, all the rest 
great-breathed. The third and fourth stop series (i.e. voiced 
unaspirated and aspirated), the semi-vowels, h, and anusvdra are 
(produced) with close-throat, have ndda as their basis, and are 
voiced. The third series and the semi-vowels are little-breathed, 
all the rest great-breathed. 

[27] ...santi hydsydd bdhydh prayatndh ... vivdrasarnvdrau ^dsanddau 
ghosavadaghosatd alpaprdriatd mahdprdiiatd iti I tatra vargdndrh 
prathamadvitiyd vivrtakarithdhsvdsdnupraddnd aghosdh I eke 
’Ipaprdnd apare mahdprdridh I trtiyacaturthdh sarhv^takarithd 
ndddnupraddnd ghosavantah I eke ’Ipaprdnd apare mahdprdridh ... 
(Mahdbhd^a 1.1.4 on Panini 1 .1.9) 

There are processes that are external to the oral cavity. . . . 
(These are) openness and closure (of the glottis), svosa and ndda, 
voicelessness and voicedness, little-breath and great-breath. 
Then the first and second groups of stops (i.e. the voiceless 
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stops) are characterized as open-throat, having ivdsa as their 
basis, voiceless. Some are little-breathed, others great-breathed 
(i.e. unaspirated vs. aspirated). The third and fourth groups of 
stops (i.e. the voiced stops) are characterized as close-throat, 
having ndda as their basis, voiced. Some are little-breathed, 
others great-breathed (i.e. unaspirated vs. aspirated). 

[28] name ’nundsikd nahro nddino hqjha^h smrtdh I isan-ndddyanojasca 
^dsinas tu khapddayah I isac chvdsdrhs caro vidydd gordhdmaitat 
pracaksate I (P^ (i) 39-40) 

nam (= the nasals) are nasal, h andjhos (= voiced aspirates) have 
ndda, (but) not h combined with r;yan (=y, r, I v) andjoi (= voiced 
stops) are pronounced with light ndda; khap (= voiceless stops, in 
effect voiceless aspirates, because of the following restriction) 
and the voiceless spirants have ivdsa; car (= voiceless unaspirated 
stops) have light ivdsa. This is called the foundation of speech. 

[29] atha yatra ekah pacatity ekah piirvaparc^or hrddena pracchddyate 
(MBh. 1.4.4 on Panini 1.4.109) 

Now when there is one (stop, as the c in) pacati (in contact with 
a voiced element^^), then that one is covered over by the sound 
of the preceding and following (vowels). 

[30] dvayor akdrayor ghosavator madhye cakdro gho^vdn iva lak^ate 
(KPr on MBh 1.4.4) 

Between two voiced (gho^at) a-vowels, the c (in pacati) is heard 
as voiced (ghosavat) as it were. 

5. Conclusions 

As we have seen, the phonetic tradition of the Pratisakhyas 
was far ahead of Western linguistics, as regards the distinction 
voiced : voiceless and the nature of voiced h and voiced 
aspiration on one hand and the sophisticated resonance-based 
and glottal vowel theories on the other. Especially the insights 
regarding voicing exerted a decisive and lasting influence. 

Western linguistics, however, first became familiar with the 
Sanskrit tradition through recasts of the grammatical tradition. 
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See the spar^aghosasarhyoge of the preceding varttika. 



The Sanskrit Phonetic Tradition and Western Phonetics | 75 

As a consequence, it adopted the post-Pratisakhya terminology 
in which the terms ghosavat/ghosin and aghosa were used for 
both consonants and vowels and, moreover, the term ghosavat/ 
ghosin was used both for simple voiced consonants and for voiced 
aspirates and h. 

Even so, the impact even of this more limited understanding 
of voicing and aspiration on Western linguistics was profound, in 
that it provided a phonetically meaningful, articulatory basis for 
distinguishing voiced and voiceless speech sounds. The legacy 
of this impact is seen in the continued use of Western caiques of 
the Sanskrit terms ghosavat/ghosin and aghosa^ such as English 
voiced and voiceless, or German stimmhaft and stimmlos. 

In other cases, the impact of Sanskrit phonetics was only 
temporary, especially concerning the ordering of consonant 
classes from velar/glottal to labial. Interestingly, when Chinese 
adopted the Sanskrit phonetic tradition, it also changed the 
order to start with the labials (see Norman 1988: 30-31).*“ 

Finally, in some cases the influence of the Sanskrit phonetic 
on the West was less than optimal. This is the case not only for the 
characterization of i- and u-vowels as palatal and labial, and the late 
classification of velars, a-vowels, andglottals as hmthya, translated 
as guttural, which was only slowly replaced by an articulatorily 
more appropriate classification. The post-Pratisakhya definition 
of r as retroflex likewise was not particularly insightful. The same 
holds true, although for different reasons, for the retention of the 
term Jihvdmuliya for syllabic f (and /) after the a-vowels were no 
longer classified as velar, since this led to speculations that there 
were Sanskrit varieties in which r was uvular. 

o 

Interestingly, however, the Japanese (kana) syllabary, presumably 
based on Chinese, starts with the velars, and so does the Korean 
(hangul) script. 
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On balance, however, it is clear that knowledge of the 
Sanskrit phonetic tradition transformed Western phonetics 

tremendously - for better or for worse. It is difficult to imagine 

what would have happened without that knowledge. 

Textual References 

AP: Atharvaveda Prdtisdkhya. Cited from Whitney 1862; see also 

Deshpande 1997. 

A§: Apidali iiksd, ed. Yuddhisthira Mimaihsaka in Siksdsutrdni, 2"** 

edn., Bharatlyapracyavidyapratisthana, Sam 2028. 

CV: Candra-Vjtti, ed. Yuddhisthira Mimaihsaka in ^iksdsutrdni, 2"^* edn., 
Bharatiyapracyavidyapratisthana, Sam 2028. 

KPra: Kaiyata Pradipa. Contained in Vyakarana-mahabhasyam: 

Srikaiyatakytapradipena Nagojibhattak rtena Bhasya- 
pradipoddyotena ca vibhusitam, ed. Vedavrata ^astri, 5 vols., 
Rohtak: Harayana-Sahitya-Samsthanam, 1961-63. 

MBh: Mahdbhd^a: Vyakaranamahabhasyam, ed. Franz Kielhorn, 3'‘‘* 
edn. Kashinath Vasudev Abhyankar, 3 vols., Pune: Bhandarkar 
Oriental Research Institute, 1962. 

P^: Pdniniya-^iksd: (i) ^loka-version, ed. Rudraprasad Avasthi with 
the commentary “Pradipa”, Haridasa Samskrtagranthamala, 
59, Varanasi, 1972; (ii/iii) two sutra-versions (“laghupatha” and 
“vfddhapatha”), ed. Yuddhisthira Mimathsaka in ^iksdsutrdni, 2"** 
edn., Bharatiyapracyavidyapratisthana, Sam 2028. 

^gveda-Prdtisdkhyam, ed. Virendra Kumar Varma, Banaras Hindu 
University, 1970. 

RT: Rktantram, ed. Surya Kanta, Delhi: Meherchand Lachhmandas, 

1970 (originally published 1933). 

TP: Taittiriya Prdtisdkhya. Cited from Whitney 1868. 

VP: VdjasaneyiPrdtisdkhya. Cited from Weber 1858. 
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